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2are, respectively, rates associated with processes which increase/decrease the number of particles present of that
species. These rates are complicated functionals of the distribution functions, and so (4) is very diÆcult to solve in
general. However, matters become simpler in the case that each distribution function is, at a given time, close to a
thermal equilibrium distribution, as we will now describe.













; x = a; b (6)
We further assume that the interactions are described by the two-loop sunset self-energy. For given thermal equilibrium
















































































































and the function L
b



























































































































; i.e. the combined system is in thermal equilibrium.
We take the following approach to solving (4). We begin with initial conditions (6) which describe the two elds




. We assume that the equilibration time for each separate system is
very small compared to the time scale of equilibration for the coupled system, so that the distribution function for
each system remains close to a thermal one as the systems evolve. Now, near t = 0, the distribution functions which




























, the KMS condition (11) is satised, and
substituting into (12) we nd C(!
a
k










; 0); this simply means that the combined system




], (12) gives the approximate
time evolution of each distribution function. To integrate (4) to nite time intervals, we rst let the systems evolve
according to (12) for a time Æt, and the subsystems are assumed to come separately to thermal equilibrium. We then




















3by adjusting both the parameters characterizing the inverse temperature 
x
and a (temperature dependent) mass
m
x
for each subsystem. The thermal distributions resulting from this best{t procedure are then used as the initial
conditions for the next time iteration. This results in a second evolved set of distribution functions which again are t
to thermal distributions. This process is continued until (hopefully) the best t temperatures and masses, and hence
the new distribution functions, change little from one time step to the next.
We present some results of this procedure for initial temperatures of 0.7 and 0.75 and initial masses of 0.6 and 0.65
for, respectively, the a and b elds. The resulting evolution, for time steps of 50 units, for the inverse temperature
























FIG. 1: Evolution of the inverse temperature (left) and the mass (right). The crossed points represent the a eld, and the
boxed points represent the b eld.























Again for time steps of 50 units, these results appear in Fig. (2) { to a good approximation the total particle number



























FIG. 2: Evolution of the particle number (left) and the energy (right). The crossed points represent the a eld, the boxed
points represent the b eld, and the triangulated points of the top line represent the sum.
The preceding results were obtained using a basic time step of 50 units. We can check the consistency of the results
by following the evolution of the system for dierent basic time steps and then comparing the results at common
times. Results are shown in the following table for the evolution of  for eld a using basic time steps of 50, 100, 200,
400, and 800 units.
4Time 50 100 200 400 800 Time 50 100 200 400 800
0 0.700 0.700 0.700 0.700 0.700 550 0.711
50 0.701 600 0.712 0.712 0.712
100 0.702 0.702 650 0.712
150 0.704 700 0.713 0.713
200 0.705 0.705 0.705 750 0.714
250 0.706 800 0.714 0.714 0.715 0.715 0.716
300 0.707 0.707 1000 0.716 0.717 0.717
350 0.708 1200 0.718 0.718 0.719 0.719
400 0.708 0.709 0.709 0.709 1600 0.721 0.721 0.721 0.722 0.724
450 0.709 2000 0.722 0.722 0.722 0.723
500 0.710 0.710 2400 0.723 0.723 0.723 0.724 0.725
TABLE I: Comparison of the evolution of the inverse temperature of a for basic time steps of 50, 100, 200, 400, and 800 units.
We see that the results amongst the dierent time steps agree to a good approximation at the corresponding times.
However, as is expected, for larger time steps some disagreement starts to emerge.
In conclusion, we have shown that equilibrium is achieved in the simple model we have considered. Starting from
two separate systems at temperatures that are close enough together so that the combined system is never very
far from equilibrium, we t to a series of equilibrium distributions using time steps that are small compared with
the equilibration time. The result is that the combined system reaches equilibrium at a temperature between the
temperatures of the two original systems. In addition, we have shown that both particle number and energy are
conserved. It would be interesting to try to relax the assumption that the initial temperatures of the two initial
systems are close together. Allowing for a larger dierence in initial temperatures would create a more highly non-
equilibrium state in the early stages of the evolution. Such a situation might be handled by using a more complex
ansatz for the distribution functions of the evolving system.
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